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Abstract 

We compared the abundance and impact of caterpillars of the bag-shelter moth (Ochrogaster lunifer) on 
trees of Acacia acuminata on road verges and within a large reserve in the Western Australian wheatbelt. 
Caterpillars were observed to cause severe damage to roadside trees during an outbreak of the insect in 
1987 and 1988. The caterpillars live communally in a bag which develops on a tree branch. Within the 
reserve, bags were present early in the season but failed to develop and no caterpillars reached maturity. 
On road verges, the number of bags per tree was significantly greater on narrow verges than on medium 
or wide verges. An individual colony consumed foliage estimated to be equivalent to that carried by a tree 
2 m tall. Colonies were found only on trees greater than 2 m tall, and abundance increased with tree size. 
Caterpillars significantly affected the numbers of leaves present on tagged shoots on trees in road verges, 
and defoliated shoots produced a flush of new leaves. Foliar N and P were significantly higher in mature 
leaves on road verges than in the reserve, and soil N was also higher on road verges. We suggest that 
ecological processes are significantly modified in road verges, especially narrow verges, compared with 
intact vegetation, and that this has important implications for corridor management. Intensive manage¬ 
ment of narrow corridors, or widening of these corridors, is required for their long-term persistence. 

Introduction 

Despite recent debate about the relative merits of corri¬ 
dors (or linear fragments connecting larger remnants) for 
nature conservation (Simberloff & Cox 1987, Noss 1987), it 
is generally considered that vegetation corridors can have 

many landscape values, both aesthetically and economi¬ 
cally, and that they may act as wildlife habitat and as 
conduits for faunal movement (Harris & Scheck 1991, 
Loney & Hobbs 1991, Saunders & Hobbs 1991). Because of 
their importance in the landscape, it is important that we 

develop an understanding of corridor ecology and dynam¬ 

ics. 

Fragmentation of natural landscapes results in the re¬ 
placement of a continuous cover of native vegetation with 
a patchwork of vegetation remnants embedded in a matrix 
which is substantially modified by agriculture or other 
land uses. The fragmentation process leads to many 
physical and biological changes, with biota in remnant 
patches being subjected to altered microclimatic, nutrient 
and hydrologic regimes, reduction in available habitat and 
isolation from surrounding areas (Saunders et al. 1991). 

Corridors are particularly likely to be affected by the 
physical and biological effects of fragmentation due to 
their high edge:area ratio and their juxtaposition with 
human transport routes and utilities (Loney & Hobbs 
1991). Narrow corridors are particularly open to the 

influence of the surrounding matrix and can be susceptible 
to weed invasion, nutrient increase and increased preda¬ 
tion risk (Panetta & Flopkins 1991, Cale & Hobbs 1991, 
Soul & Gilpin 1991). 

In this paper, we investigate the possibility that ecologi¬ 
cal processes are liable to be markedly different between 
corridor vegetation and vegetation in larger remnant areas. 
We present a study of herbivory by the bag-shelter moth 
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(Ochrogaster lunifer Herrich-Schaeffer; Lepidoptera, 

Thaumetopoeidae) on populations of the tree Acacia acumi¬ 
nata Benth. on road verges and within a large nature 
reserve in the Western Australian wheatbelt. This area has 
been extensively cleared for agriculture over the past 
century, leaving native vegetation only in relatively small 
remnant areas and along roadsides (Saunders 1989). Less 
than 10% of the original native vegetation remains (Beard 
& Sprenger 1984) and woodland types are poorly repre¬ 
sented in conservation reserves. Roadside populations of 
trees such as A. acuminata thus represent an important 
component of the remaining woodland vegetation. O. 
lunifer is an important defoliator of A. acuminata in the 
Western Australian wheatbelt (Mills 1951, 1952), and of 
other tree species elsewhere in Australia (Turner 1921, 
McFarland 1979). It is univoltine, with 6 larval instars 
occurring from January to June, and adults in November 
and December. Larvae are gregarious feeders and live 
together in a bag made of frass and cast skins covered with 
silk (Van Schagen et al. 1992). At the time our study 
commenced (in 1987), O. lunifer was in outbreak, causing 
severe damage to A. acuminata trees on road verges. 

Caterpillars appear to move freely within individual trees 
and can also move between trees. 

We studied the incidence and impact of O. lunifer 
caterpillars over two years. We assessed the numbers of 
insect colonies and estimated herbivory levels along road 
verges and within the nature reserve. We also examined 
the possible impact of soil and foliar nutrient levels on 
herbivory. We aimed to assess the differences in herbivore 
damage between intact vegetation within the reserve and 
the more disturbed vegetation along roadside corridors. 

Methods 

This study was conducted in a 20 x 20 km area centred 
on Durokoppin Nature Reserve (117°45' E, 31 °24' S), north 

of Kellerberrin, about 200 km E of Perth, Western Austra- 
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lia. Kellerberrin has a medll«Tan«n-W» din«e.«h 

cool wet winters and Thr wheatbelt regionls 

S “Stlrtad with numerous small patches of 

nat ve vegetation interconnected to varying degrees by 

'corridomf of native vegetation. Recent. 

that remnant vegetation comprises , ^oov^niirokonnin 
20 y 20 km studv area (Saunders et al. 1987). Durokoppin 

Reserve is the largest remnant in the area (1030 ha) and 

comprises a mixture of woodland, heath and shrubland 

(Hobbs et al. 1989). 

A range of sites was selected within the study area These 

included stands of A. acuminata within Durokoppin Nature 

Reserve, wide stands of A. acuminata along main or minor 

roads (>20 m wide), %'erges of medium width along major 

roads (=10 m wide) and narrow road verges «5 m wide) 

along gravel roads that form a network through the 

agricultural areas. These minor road verges often con¬ 

tained single rows of A. acuminata. Within Durokoppin 

reserve, A. acuminata occurs in open woodland with 

Eucalyptus loxophleba Benth., mostly in isolated patches of 

5-10 ha. A. acuminata woodland comprises about 4% of the 

total area of the reserve (Hobbs et al. 1989). 

In April 1987 and 1988, the conspicuous bag-shelters, 

which contain the caterpillars of O. lunifer were counted 

alone 100 m transects at 1 km intervals along all of the 

three types of road verge which occurred in the study area. 

Six sites were selected within the study area in early 

1987, in order to compare populations of O. lunifer in road 

verges with those in the nature reserve# and also to 

determine the relationship between tree size and the 

number of bag-shelters per tree. Three sites were within 

Durokoppin Nature Reserve and three were on narrow 

road verges. The trees were divided into five size catego¬ 

ries, namely 0-1.9 m, 2-3.9 m, 4-5.9 m, 6-7.9 m and >8 m 

height, although the latter two categories were absent from 

the reserve. Six trees of each category were randomly 

chosen in each of the six areas and the number of 

bag-shelters per tree was counted. 

To determine the amount of foliage consumed by the 

caterpillars, enclosures made of 1 mm nylon mesh (each 80 

x 50 cm) were placed around branches of A. acuminata at 

two sites, one within a dense stand of A. acuminata in the 

reserve, the other along a narrow road verge. Eight trees in 

each site were selected at random shortly after bag-shelters 

had been formed (i.e. before significant herbivory oc¬ 

curred) and two mesh enclosures were placed on individ¬ 

ual branches, one enclosure containing a bag-shelter with 

caterpillars and one control without caterpillars (to pro¬ 

vide a measure of herbivory by other insects). Each 

enclosure contained a similar number of leaves. After one 

week the branches with enclosures were taken back to the 

laboratory for analysis. Every leaf in each enclosure was 

examined and the amount of damage was recorded. This 

procedure was carried out in May and June 1987 and 

February and March 1988. At the same time, bags were 

collected from adjacent trees and the number of caterpillars 

per bag determined. Combining these data provided an 

estimate of the total amount of damage in a caterpillar 

season. In order to relate this to the entire tree, leaves were 

counted on 25 percent of the canopy of 13 individual trees 

(which did not contain bag-shelters) of various sizes and 

multiplied by four to obtain total leaves per tree. 

Further information on the effect of herbivory on the 

productivity of A. acuminata was obtained by tagging 

shoots of one year's growth of several trees within the 

study area. Ten trees were selected within Durokoppin 

Nature Reserve and ten along a narrow road verge. Five of 

the trees in each area contained bag-shelter caterpillars, the 

other five were kept free from caterpillars by removing 

bag-shelters and painting Tanglefoot insect repellant gel 

around the trunks. Five shoots, all at about 3 m height and 

on the west side of the tree, were tagged on each selected 

tree. Recordings on each shoot were made at monthly 

intervals, commencing February' 1987, of leaf gain or leaf 
loss and damage on the shoot. 

In order to relate herbivory to the nutrient status of the 

tree, five samples of soil (top 5 cm), young (new season's) 

leaves and mature leaves of A. acuminata (each sample 

coming from one tree) were collected from a 50 x 50 m area 

within Durokoppin Nature Reserve and also from a 100 m 

stretch of one narrow road verge study site. These samples 

were dried and analysed for total N, P and K content, using 

the Kjeldahl digestion method, colorimetry and flame 

photometry respectively. The data were analysed usine 
t-tests. 6 

Results 

In April 1987 there was an estimated total of 10,940 A. 

acuminata trees on verges within the area (Table 1). The 

number of trees sampled in the 1988 survey was slightly 

different to the previous year, since 100 m transects were 

not examined in exactly the same locations. One-way 

analysis of variance indicated that there was a significant 

effect of verge width on the number of trees per km in 1987 

(F22i2=4.58, p=0.011) and 1988 (F2233=9.96, p<0.001). Com¬ 

parison of means by the least significant difference (LSD) 

method indicated that this was due mostly to a greater 

number of trees in wide verges than in narrow verges in 

1987 (pcO.001) and 1988 (p<0.01). Narrow and medium 

verges did not differ significantly in tree numbers per km 
in either year. 

The estimated total number of bag-shelters of O. lunifer 

along verges in the area was 15,330 in the 1987 survey but 

less than 10% of this number in 1988 (Table 1). There was 

no effect of verge width on number of bag-shelters per km 

in 1987 (F2?13=1.32, NS) or 1988 F2232=0.76, NS). However, 

verge width did affect the numbeTof bag-shelters per tree 

in both 1987 (F288=5.03, p=0.009) and 1988 (F, =3.28, 

p-0.043). This was due to a greater number of bag-shelters 

Table 1 

Numbers of trees of Acacia acuminata and bag-shelters of 

Ochrogaster lunifer along road verges in the study area, 

estimated from 100 m sections of different types of road" 

verge during April 1987 and 1988 (one sample section per 

km of road verge type). Tree numbers differ between years 

because of differences in sections sampled (Mean ± SE). 

Width of Road Verge 

Wide 

>20m 

Medium 

=10m 
Narrow 

<5m 

Length of road sys¬ 

tem (km) 12.8 34.8 190 
No. trees per km 

1987 155±33 83±45 32±5 
No. trees per km 

1988 165±33 96±52 31+5 
No. bag-shelters per 

km 1987 62.5±29.8 31.3±15.2 70.7+12.4 
No. bag-shelters per 

km 1988 4.7±3.1 3.2±1.7 5.2+1.1 
No. bag-shelters per 

tree 1987 0.4±0.3 0.4±0.2 2.2+0.3 
No. bag-shelters per 

tree 1988 0.03±0.02 0.03±0.02 0.16±0.01 
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per tree on narrow verges than on either medium or wide 

verges in both years (p<0.05 in all comparisons by LSD). 

Medium and wide verges did not differ significantly in 

number of bag-shelters per tree in either year. 

There were no bag-shelters in trees <2 m tall on road 

verges or in the reserve (Table 2). Of the other two possible 

height comparisons, there were significantly more bags per 

tree on road verges in the 2-3.9 m height class (F19q=11.35, 

p<0.01), and no significant difference between road verges 

and reserve in the 4-5.9 m height class. 

Over all 6 plots in the reserve and on verges, mean 

number of bags per tree was significantly correlated with 

tree height (r=0.648, p<0.05, n=48) and crown diameter 

(r=0.632, p<0.05, n=48). Most bag-shelters were located 

near the top of large, tall trees or near the outside of the 

canopy, where new foliage is more abundant than else¬ 

where in the tree. 

In the foliage consumption experiment, no differences 

were found in consumption between branches with and 

without bags on trees in the reserve at the start of the 

experiment, and bags failed to develop. Results are thus 

given only for road verge trees. It was not possible to 

standardise the number of leaves per enclosure, but the 

mean number of leaves per enclosure varied only slightly 

between the four sampling periods (Table 3), and the 

differences were not significant. From the damage on each 

leaf, the total amount of damage per enclosure could be 

calculated in terms of number of leaf-equivalents con¬ 

sumed per enclosure. The mean number of leaf-equivalents 

consumed per bag-shelter was calculated by subtracting 

the value obtained for the controls from that obtained for 

the enclosures with caterpillars. Consumption was highest 

in February 1988 (mean = 65 leaf-equivalents). From this 

information, and the mean number of caterpillars per bag, 

the amount of foliage consumed per caterpillar per day 

was calculated, and the total amount of leaves consumed 

per bag per month was estimated. Again most foliage was 

consumed in February 1988 (mean = 259 leaf-equivalents) 

and least in June 1987 (mean = 142 leaf-equivalents). The 

data provide an estimate of the total amount of damage per 

bag-shelter during a caterpillar season as being equivalent 

Table 2 

Tree height, crown diameter and number of bag-shelter colonies of Ochrogaster lunifer on trees of Acacia acuminata of 

different height classes within the nature reserve and on a roadside (mean ± SE). 

Reserve Height Class (m) 

0-1.9 2-3.9 4-5.9 6-7.9 >8 

Mean tree height (m) 1.48±0.27 3.0810.49 5.0210.77 NA1 NA 

Mean crown diameter (m) 0.57±0.21 1.2310.14 2.6910.66 NA NA 

Mean number of bags per tree 0.00 0.2010.45 3.6011.93 NA NA 

Roadside Height Class (m) 

0-1.9 2-3.9 4-5.9 6-7.9 >8 

Mean tree height (m) 1.42±0.39 3.2410.24 5.2410.30 6.7210.43 9.1010.66 

Mean crown diameter (m) 0.6410.34 1.7410.62 4.2110.91 5.9311.13 5.3410.47 

Mean number of bags per tree 0.00 0.4010.54 2.6011.82 3.6012.07 11.6013.58 

]NA = not available 

Table 3 

Leaf consumption by Ochrogaster lunifer in enclosures placed on branches of Acacia acuminata on road verges for one week 

each month during the 1987 and 1988 caterpillar season. All values are mean 1 SE (n = 8). Italic figures represent estimates 

of leaves consumed per bag-shelter per month and of total consumption per colony over one season. 

Numbers of leaves: 

Month Year 

Total leaves 

in enclosure 

Consumed in 

enclosure with 

caterpillars 

Consumed in 

enclosure with¬ 

out caterpillars 

Estimate of no. 

consumed by 

caterpillars in 

one week 

No.of caterpil¬ 

lars per bag 

(n=5) 

Estimated foli¬ 

age consumed 

per caterpillar 

per day 

(g wet wt) 

Estimated no. 

leaves consumed 

per bag-shelter 

per month 

January 129 

February 1988 174136 73124 814 65 6315 0.028 259 

March 1988 161127 64121 814 56 5918 0.026 247 

April 222 

May 1987 188142 54118 915 45 2213 0.055 198 

June 1987 146134 43116 1015 33 1513 0.061 142 

Total estimated consumption (leaves per bag-shelter per season) 1197 
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. -t ,nn leaves. This is equivalent to the total 
to approximately 1200 leaves ^ fnH (Rg It is 

amount of fohage estimate is affected by the techniques 
recognized that th es _ in an enclosure may exhibit 

.o caterpillars in a ncrntal tree. 

Height (m) 

Figure 1 Relationship between height of Acacia acuminata 

trees and number of leaves present. Maximum tree height 

encountered was <7m. 

Shoots on the A. acuminata trees on the road verge were 

longer and supported more leaves than those on trees from 

the reserve (Table 4). There was generally very little leaf 

loss on trees from the nature reserve (Fig 2), and there was 

no significant difference in leaf loss or gain on trees with 

and without caterpillars. Numbers of leaves per shoot were 

significantly higher on trees along the verge. The caterpil¬ 

lar-free trees on the road verge followed the same trend as 

those in the reserve, with very little leaf loss during the 

experiment. There were, however, highly significant differ¬ 

ences in April-July between frees without and trees with 

caterpillars on the verge (Table 4). An average of 6.9 leaves 

per shoot were lost and 9.3 leaves per shoot were gained on 

trees with caterpillars (Fig 2). Here, new growth took place 

in July, at least two months earlier than on the trees in the 

reserve and on the caterpillar-free trees of the road verge. 

Several shoots were completely stripped of leaves, while 

others lost very few. This depended on their location on the 

tree; most damage usually occurred on the branch on 
which the bag-shelter was located. 

Levels of N, P and K were higher in young (new 

season's) leaves than in mature ones in both the road verge 

and reserve (Table 5). Mature leaves collected from the 

road verge contained significantly more N and P than 

those from the nature reserve. No significant difference 

was detected in levels of K in mature leaves from both 

areas, and there were no significant differences between 

Without caterpillars With caterpillars 

03 

Month 

(a) 

t-«-1-1-1-1-1-1-1-r 

FMAMJ J A SON 

Month 

Figure 2. Leaf loss and leaf gain on tagged shoots on Acacia acuminata trees with and without the presence of caterpillars 

in (a) Durokoppin Nature Reserve, and (b) a narrow road verge. No data are available for August and October (n=5). 
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nut )ent levels young leaves collected from the road 

very0 and those from the nature reserve. Soil samples from 

roacl ver8es contained significantly more N than those 

take/1 ^rorn reserve- 

Discussion 

fragmented landscape of the Western Australian 

whe^tbelt has undergone many biotic and environmental 

changes due t0 die rapid clearing for agriculture over the 

lasY^-entury, and these changes are continuing (Saunders 

I930I. It is to be expected that large remnant areas will be 

less effected by these changes than smaller ones (Saunders 

et al 1^91), and it seems likely that smaller areas, and in 

partjcular, the long thin strips constituting roadside corri¬ 

dors may be unable to persist in the face of these changes. 

It js thus important to assess the likely threats to these 

corrjdors and determine whether management effort 

should be put into ameliorating these threats. Our study 

illustrates one such threat posed by periodic outbreaks of 

the moth O. lunifer and the resulting defoliation of road 

verge trees, especially on narrow verges. 

The distribution of O. lunifer populations in the study 

area was very patchy in both years studied. No bag- 

shelters developed fully within the nature reserve, despite 

the presence of small bags on several trees earlier in the 

year. In both road verges and in the reserve, there was a 

preference for taller trees, perhaps because taller trees have 

more available canopy for moths to lay eggs. Alternatively, 

the taller trees may offer more foliage as a food source for 

caterpillars. Our data indicate that trees less than 2 m tall 

may not provide sufficient foliage for a colony to reach 

maturity. 

In the reserve there was no significant difference in leaf 

loss and leaf gain between trees with or without caterpil¬ 

lars, since most colonies died out. Pronounced insect 

defoliation was, however, seen on trees with caterpillars on 

the road verges. Here, several shoots were defoliated. 

Table 4 

MeaO numbers of leaves (±SE) on tagged shoots of Acacia acuminata on reserve and road verge sites in 1987, with and 

without caterpillars (n=5), and results of t-tests on comparisons between sites (ns=not significant, * p<0.05, *** pcO.OOl). 

ND=no data available. 

Feb Mar Apr May Jun Jul Aug Sep Oct Nov 

With^ut Caterpillars 

Vergtf 

Reserve 

10.4±0.3 

7.3±0.9 

10.2±0.2 

7.2±1.0 

9.9±0.3 

6.5±0.6 

9.910.3 

6.510.6 

9.610.4 

6.410.6 

9.610.4 

6.410.6 

ND 

ND 

10.010.4 

6.610.6 

ND 

ND 

10.610.7 

7.410.7 

With Caterpillars 

Verge? 

Reserve 

9.8±0.3 

7.1±1.1 

9.8±0.3 

7.1±1.1 

6.7±0.4 

6.911.1 

3.810.8 

6.811.2 

2.910.8 

6.411.2 

6.111.1 

6.411.2 

ND 

ND 

11.711.3 

6.511.2 

ND 

ND 

12.211.1 

8.010.8 

Verge without vs verge with cat¬ 

erpillars 

Reserve without vs reserve with 

caterpiHars 
Verge without vs reserve without 

caterpMars 
Verge with vs reserve with cater¬ 

pillar^ 

ns 

ns 

* 

* 

ns 

ns 

* 

* 

*** 

ns 

* 

ns 

*** 

ns 

* 

ns 

*** 

ns 

* 

* 

* 

ns 

* 

ns 

ND 

ND 

ND 

ND 

ns 

ns 

* 

*** 

ND 

ND 

ND 

ND 

ns 

ns 

* 

*** 

Table 5 

Mean nutrient levels 1SE (mg g'1) (n=5) in mature and young leaf and soil samples collected from reserve and verge areas 

with results of t-tests on comparisons between means (ns=not significant, * p<0.05; ** p<0.01). 

Site Nutrient Level 

N P K 

Mature Young Mature Young Mature Young 

Leaves: 

Road verge 35.4912.47 43.6411.49 0.5310.02 ** 0.7110.02 3.4610.22 ** 7.8210.57 
* ns 

** ns ns ns 

Reserve 27.1110.44 ** 41.6511.56 0.4110.03 ** 0.6410.03 4.0710.84 ** 8.1310.31 

Soil: 

Road verge 0.4010.08 0.0710.01 0.2910.03 
* ns ns 

Reserve 0.1110.05 0.0710.01 0.1810.03 
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resulting in a greater overall leaf loss. However, soon after 

defoliation new shoots were formed on the trees. On 

defoliated trees, new shoots were formed in July, whereas 

on undefoliated trees, this did not happen until September. 

This resulted in the trees in the nature reserve putting on 

very little new growth, whereas trees in the verge that were 

defoliated supported a large amount of new growth, and 

very little old foliage. 

High levels of nutrients, in particular nitrogen, as a 

result of fertilizer input or other factors have been associ¬ 

ated with high insect populations (Port & Thompson 1980, 

Myers & Port 1981). Investigations have shown that 

increased nutrient levels, particularly nitrogen, may in¬ 

crease larval development and survival to the adult stage 

(Mattson 1980, Cates et al. 1987, Landsberg et al. 1990). 

Young leaves in both reserve and road verge sites con¬ 

tained significantly higher nutrient levels than mature 

leaves, but mature leaves on road verge trees had signifi¬ 

cantly greater levels of N and P than trees in the reserve. 

This was matched by higher levels of soil N on verges than 

in the reserve, although P values did not differ significantly 

between verges and the reserve. Elevated N on road verges 

could be due to sheep urine and faeces, given that sheep 

are periodically driven along the roads. Cale & Hobbs 

(1991), on the other hand, found significantly elevated 

levels of P on road verges compared with reserve areas. 

There is thus an indication that soil and foliar nutrient 

levels are higher in the road verges than in the reserve. The 

relationship between soil and foliar nutrient levels is not 

clear, however, especially since A. acuminata possesses root 

nodules containing Rhizobium, a nitrogen-fixing bacterium. 

Higher foliar nutrient levels and increased proportions 

of young leaves may make road verge foliage more 

attractive to caterpillars, and lead to repeated attacks. 

Invertebrate herbivory has often been considered a major 

factor associated with the phenomenon known as 'rural 

dieback' or 'eucalypt dieback' in Australia (Landsberg et al. 

1990). Self-perpetuating defoliation cycles have been hy¬ 

pothesised by Landsberg & Wylie (1983) and Landsberg 

(1990a) in eastern Australia, while Landsberg (1990b) also 

hypothesised that increased soil nutrient availability could 

initiate such cycles. Repeated defoliation could cause 

severe stress and result in the death of the trees especially 

if coupled with climate-induced stress (White 1969). 

Lamont & Southall (1982) have also found that mistletoes 

are more abundant on A. acuminata trees in road verges 

than in undisturbed vegetation. This may add a further 

source of stress to these trees. We noted tree mortality at 

several of our road verge sites, particularly in narrow 

verges. 

A further factor which may influence insect abundances 

in road verges versus larger reserves is the relative number 

of predators. There is little information available on the 

predators of O. lunifer but there is evidence from other 

studies that fragmentation and habitat loss have affected 

the numbers and diversity of insectivorous birds in the 

area (Lynch & Saunders 1991). Although there is little 

evidence to suggest that abundance or diversity of in¬ 

sectivorous birds differ greatly between corridors and 

remnant areas (Cale 1990, Arnold & Weeldenburg 1990), 

there is a strong correlation between road verge width and 

abundance of bird species (Arnold & Weeldenburg 1990, 

Saunders & de Rebeira 1991). This is consistent with 

significantly greater incidence of bag moths on narrow 

verges. 

Although we were not able to establish the causes of the 

observed patterns of O. lunifer herbivory, we have shown 

that trees on road verges, especially narrow verges, are 

more susceptible to attack than trees within intact vegeta¬ 

tion in a large nature reserve. Since caterpillar colonies 

established but failed to survive within the reserves. 

herbivore damage to trees was minimal compared with 

that found on road verges. The effects of the outbreaks of 

O. lunifer were thus restricted to road verge tree popula¬ 

tions. This observation provides an indication that the 

dynamics of the road verge vegetation are significantly 

altered, as has been found in other studies in the area (Cale 

& Hobbs 1991). 

The road verges appear to be much less buffered against 

disturbing agents, such as the defoliating insects studied 

here. This is predictable from a consideration of the 

increased edge effect and influence of the surrounding 

matrix in corridor vegetation (Saunders et al. 1991, Loney & 

Hobbs 1991, Soul & Gilpin 1991). Narrow verges, in 

particular, are at increased risk of losing trees through 

defoliation. These verges make up by far the greatest 

proportion of the corridor network in the study area, and 

this is generally true over much of the Western Australian 

wheatbelt. This has important implications for the long¬ 

term management of these corridors, and brings into 

question the long-term viability of existing corridor vege¬ 

tation and of corridors currently being re-established. In 

order to retain a corridor network in the area, it may be 

necessary to manage the corridor vegetation more inten¬ 

sively than is necessary in the case of larger remnant areas. 

Alternatively, the long-term viability of the narrower 

corridors may be enhanced by changing their design and 

structure through the establishment of broader verges, for 

instance by encouraging farmers to plant several rows of 

trees adjacent to road verges. This would not only reduce 

defoliation by O. lunifer but could also benefit the survival 

and dispersal of native species of conservation interest. In 

the long term, broader corridors are likely to be more 

viable in terms of the persistence of their resident popula¬ 

tions, and potentially of greater value for species dispersal 

Widening of existing narrow corridors is thus an important 

option to consider in the management of corridor net¬ 

works. It seems that narrow corridors will not persist in the 

long term if their populations are reduced by herbivore- 

induced mortality. If they are considered important within 

the context of the overall conservation network, they need 

rapid attention before they disappear. 
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